Differential involvement of the integrin-linked kinase (ILK) in RhoA-dependent rearrangement of F-actin fibers and induction of connective tissue growth factor (CTGF).
The integrin-linked kinase (ILK) serves as an adapter protein to link the cytoplasmic domains of integrins with cytoskeletal components. Organization of the actin cytoskeleton is strongly influenced by the small GTPase RhoA, which also regulates gene expression. To investigate the impact of ILK deficiency on RhoA-mediated signaling we used ILK-deficient fibroblasts. The cytoskeleton of ILK (-/-) cells was characterized by less organized F-actin fibers, compared to wild type mouse fibroblasts. Stimulation of the cells with lysophosphatidic acid (LPA) or the microtubule disrupting agent colchicine increased polymerization of F-actin stress fibers in ILK (+/+) cells, whereas ILK (-/-) cells showed a network of short thin cortical actin fibers, cell rounding and finally detachment from the surface of the culture plates. The structural changes were primarily attributable to the activation of RhoA in both cell types. ILK deficiency also affected gene expression. The basal levels of several proteins related to fibroblast differentiation, such as connective tissue growth factor (CTGF), thrombospondin 1 and alpha smooth muscle actin, were reduced in ILK (-/-) cells. However, induction of CTGF expression by LPA or colchicine was comparable in ILK (+/+) and ILK (-/-) cells. Furthermore, stimulation of CTGF or thrombospondin by TGFbeta was not reduced by ILK deficiency. Inhibition of the RhoA-associated kinase or overexpression of dominant negative RhoA reduced the stimulated CTGF expression indicative of a role for RhoA signaling in CTGF expression. Taken together, ILK is involved in RhoA-dependent reorganization of the actin cytoskeleton, whereas activation of RhoA and RhoA-mediated gene expression is independent of ILK.